PL5CX1500A 


Radial Beam 
Power Tetrode 


The Penta PL5CX1500A is a ceramic / metal power pentode designed for use as a Class AB1 linear amplifier in 
audio or radio frequency applications. Its characteristic low intermodulation distortion makes it especially suitable 
for single sideband service. The filament is a rugged mesh type. 

The tube is also recommended for use as a Class C rf power amplifier in CW, FM and AM service. 


ELECTRICAL 
Filament: Thoriated Tungsten 
NOVIGO —————Á——Á— Á— 5.00025 V 
Current, at 5.0 volts ..................................................................... 38.5 A 
Transconductance (Average): 
| = 1.0 Ade, E 2 = 500 VOC аа 24,000 umhos 
Amplification Factor (Average): 
Grid TOS CMS CI. О ОУ rre ree et О Г edt 5.5 
DirectInterelectrode Capacitance (grounded cathode) 
Input КОРОТКО К ЛК УЛЛУ нана Г УО Л ERICH ERIS 75 рЕ 
CUTOUT ККУ "Cm 16.5 рЕ 
БевабБаск. ОШКО О ООУ О Г К О О tenis 0.20 рЕ 
Frequency of Maximum Rating: 
СМ ue MM 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as the result of 
additional data or product refinement. Penta should be consulted before using this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

E Ue EMEN 5.150 іп; 130.81 mm 

Diameter ыа аа аа аа аа ана атары ара аға 3.370 іп; 85.60 mm 
azmjm———————————— 330 oz; 850.5 gm 
Operating POSION уеннан ийини нана ee алта атаған кк аа dida Axis Vertical, base down or up 
Maximum Operating Temperature: 

Ceramic / Metal бегів...................І 250°C 

АйоаеСоге: ae eee ee eee 250°C 


(Revised 12/06/94) 


PENTA LABORATORIES 


21113 SUPERIOR STREET * CHATSWORTH * CALIFORNIA 91311 
(800) 421-4219 * (818)882-3872 * FAX: (818) 882-3968 


ELECTRON TUBES FOR INDUSTRY 
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ез ге ———————— ГГ Forced Air 


ZLCI————————— Annee Special ring and breechblock surfaces 


RADIO FREQUENCY LINEAR AMPLIFIER GRID DRIVEN 
Class AB1 


Absolute Maximum Ratings: 


DG Plate ЎОНаве ere e e eere ана 
DC Screen Уоһаде....о...лкие е 


DC Plate Current... ee Le tiene etit iere ee texit аа ына 1.0 


Plate Півзврайоп..........ЖЖ ее 
ouppresor DISSIPAUOM уезде те кек аа deter anna түледі 
Screen Dissipation ................ ы. 
Grid Ві58ірайоп EE 


1. Adjust to specified zero-signal dc plate current. 


2. The intermodulation distortion products are referenced against one tone of a two equal tone signal. 


3. Approximate values. 


Typical Operation (Frequencies to 30 MHz) 
Class AB1, Grid Driven 


Plate ете [€ 2500 
Suppressor Voltage... енмесе аа нана 0 
Screen Voltage — ны 500 
Grid Voltage? аа навана -87 
Zero-Signal Plate Ситеп..........еаа 250 
Single-Tone Plate Ситеп..........лллетыы 660 
Two-Tone Plate Сштепі.......... алә 470 
Single-Tone Screen Current? а 79 
TWO-TONE Screen Currenf?............ тама 36 


Реаки Спа Volag —————— 87 
Peak Driving Power? ttc 0 
Single-Tone Useful 

Output POWER EE 1090 
ResonantLoad Impedance ....ә1әл..........е ы 2340 
Intermodulation Distortion Product? 

Sen UTIMS -38 
suere ——Á—Á—Á——— аа -39 


RADIO FREQUENCY POWER AMPLIFIER OR OSCILLATOR 
Class C Telegraphy of FM (Key-Down Conditions) 


Absolute Maximum Ratings: 


DC PLate Voltage: ЛЕККЕ С 5000 
DC Screen Уоһаде........ ент 750 
DC Plate Current НГ 1.0 
Plate Півсірабоп.......... иеле 1500 
Suppressor Dissipation ...........еееағы 25 
Screen Dissipation ............глеаы 75 
Grid DISSIP AION ———————————————Á——À 25 
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Volts 
Volts 


Ampere 


Watts 
Watts 
Watts 
Watts 


volts 

volts 

ampere 
watts 
watts 
watts 
watts 

4000 Vdc 
0 Vdc 
500 Vdc 
-90 Vdc 
250 mAdc 
690 mAdc 
485 mAdc 
59 mAdc 
25 mAdc 
90 V 

0 М 
1785 W 
3500 

-33 db 
-42 db 
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Typical Operation (Frequencies to 30 MHz) 


Plate егете г € 3000 
ouppressor Voltage... e dee beue а барад тсе аа 0 
Screen AV L0) 10-6 | eene 500 
Grid Voltage аа ана eed -200 
РіаеСштелі................етаы 900 
Soren Спе ыссы аны на ea 94 
Grid Сштеп1............. еее 35 
Peak rf Grid Voltage! ttt 255 
Calculated Driving Power .......2.............еаы ете 9.0 
Plate Input POWEF: iter а ene наса e A d ERES 2700 
Plate Півсірабоп..........г Ие 720 
Plate ОйриРомег............ ы. 1980 
Кевопап оайітресапсе 2.1... 1570 


1. Approximate Value 


PLATE MODULATED RADIO FREQUENCY POWER AMPLIFIER-GRID DRIVEN 


Class C Telephony (Carrier Conditions) 


Absolute Maximum Ratings: 


DC Plate Voltage E" да нарны н 3500 
DC Screen Уоһаде........ ен 550 
DC Plate Cürtent аа өл тандем 0.8 
Plate Dissipation’ ttt 1000 
Suppressor Dissipation ........о..ыеененныны 25 
Screen Dissipation? 


Grid Dissipation: ооо 


1. Corresponds to 1500 watts at 100% sine-wave modulation. 
2. Average, with or without modulation. 


Typical Operation (Frequencies to 30 MHz) 


Plate Voltage ана 2500 
бирргевзогУоһаде......../:атзт еее 0 
Screen Voltage 

Grid Voltage аа kee eee ne 
Plate Curent- «x... ООЛ Л О О Л УО Г 
Screen Current’ 

Grid CI IN oed аа навана ee ae nents 
Peak af Screen Voltage’ 

(100% Modulation). ныннан чы аа еселік ере кейіді 500 
Peak rf Grid Voltage! ttn 315 
Calculated Driving Ромег 2... етеш 10 
Plate іпри(Ромег.../........Деь ее 2000 
Plate: біІ5зірайоп EP ER 530 
Plate ОйраРоуег........ еее 1470 
ResonantLoad Impedance ......................................................... 1360 


1. Approximate value. 
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Volts 
Volts 
Ampere 
Watts 
Watts 
Watts 
Watts 


Vdc 
Vdc 
Vdc 


5:55<<33265 
ZERO 
ооо 
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Beam Power Tetrode 


AUDIO FREQUENCY POWER AMPLIFIEROR MODULATOR 


Class AB, Grid Driven (Sinusoidal Wave) 


Absolute Maximum Ratings (per tube) 


DG Plate: Voltage corsier n deed ИКЕ И Н ККУ dns vince ГГ 4000 Volts 
DC Screen Voltage. ы аа аа ана 750 Volts 
DC Plate: Voltage 2: алар кла ндар теа д рде АННЫ 1.0 Атреге 
Plate Dissipationi......: c rnt treo КИТТЕ 1500 Watts 
Suppresor Dissipation .........леаааы 25 Watts 
Sereen DISSIPALION Em 75 Watts 
Grid DISSIPAUON Lt 25 Watts 
Typical Operation (Two Tubes) 
Plate Voltage ТИН a aa 2800 3800 Vdc 
Suppresor Voltage. siesta en 0 0 Vdc 
Screen Voltage ана азна aes 500 500 Vdc 
Grid VONAGE аа а ама аа -81 -83 Vdc 
Zero-Signal Plate Ситеп..........еа- 0.50 0.50 Adc 
Max. Signal Plate Сштеп...........е 1.30 1.33 Adc 
Zero-Signal Screen Сштепі..........е.а- 20 20 mAdc 
Max. Signal Screen Сштепі.....ао...л. Ше 110 106 mAdc 
Peak af Grid УсІіаае irent ete rip аа 81 83 V 
Peak Driving Ромег .......ееааыеатгғғыы 0 0 м 
Max. Signal Plate Dissipation ........................................................ 720 1130 уу 
Plate ОйраРомег...2......::: егет 2200 3220 W 
Load Resistance (plate to ріаѓе)...................................................... 4800 6720 
RANGE VALUES FOR EQUIPMENT DESIGN MIN. MAX. 
Filament: Current at 5.0 volts .............................................. 36.5 40.5 A 
Interelctrode Capacitances (grounded cathode connection) 
lied rm 70 80 pF 
ОШІрШІ ООУ О О Г Г Г УС Г 14.5 18.5 рЕ 
FECODACK e ——————— — 0.25 рЕ 
Interelectrode Capacitances (grounded grid connection) 
lier Em 32 37 pF 
OUIPUE e ERR 14.5 18.5 pF 
220102575 M ———————— — 0.05 pF 
APPLICATION 
MECHANICAL Socket - The Penta SK-840 socket and SK-806 


Mounting - The 5CX1500A must be operated 
with its axis vertical. The base ofthetube may be 
up or down at the convenience of the circuit 
designer. 


chimney have been designed especially for the 
5CX1500A. The use of recommended air-flow 
rates through these sockets provides effective 
forced-air cooling of the tube. Air forced into the 
bottom of the socket passes over the tube 
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terminals through the Air Chimney, and exits 
through the anode cooling fins. 


Cooling - The maximum temperature rating for 
the anode core of the 5CX1500A is 2500C. 
Sufficientforced-air circulation must be provided 
to keep the temperature ofthe anode atthe base 
of the cooling fins and the temperature of the 
ceramic / metal seals below 2500C. Air-flow 
requirements to maintain seal temperature at 
2250C in 500C ambient air are tabulated below 
(for operation below 30 MHz). 


| |  SEALEVEL 6000FEET 


PLATE PRESSURE PRESSURE 
DISSIPATION | ^IRFLOW| DROP | AIRFLOW DROP 
(CFM) (INCHES (CFM) (INCHES 

OF WATER) OFWATER) 
33 33 40 


(WATTS) 


1000 27 


47 16 58 


1500 


.95 


The blower selected in a given application must 
be capable of supplying the desired airflow ata a 
back pressure rqual to the pressure drop shown 
above plus any drop encountered in ducts and 
filters. 

At other altitudes and ambient temperratures 
the flowrate must be modified to obtain equilvalent 
cooling. Theflow rate and corresponding pressure 
differential must be determined individually in 
such cases, esing rated maximum temperatures 
as the criteria for satisfactory cooling. 


ELECTRICAL 


Filament Operation - The rated filament voltage 
forthe 5CX1500A is 5.0 volts. Filament voltage, 
as measured atthe socket, should be maintained 
within +5% ofthis value or belowto obtain maximum 
tube life. 


Grid Operation - The rated dissipation of the grid 
is 25 watts. This is approximately the product of 
DC grid current and peak positive grid voltage. 
Operation at bias and drive levels near those 
listed will insure safe operation. 


Intermodulation Distortion - The Radio Frequency 


Beam Power Tetrode 


Linear Amplifier operating conditions including 
distortion data are the results of operation in a 
neutralized, grid-driven amplifier. 


Screen Operation - The power dissipated by the 
screen of the 5CX1500A must not exceed 75 
watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product of 
the screen voltage and screen current. If the 
screen voltage is modulated, the screen 
dissipation will depend upon rms screen current 
and voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitavle protective means must 
be provided to limit the screen dissipation to 75 
watts in the event of ciircuit failure. 


Plate Dissipation - The plate dissipation ratings 
for the 5CX1500A is 1000 watts for Class-C 
plate-modulated service and 1500 watts for Class- 
c telegraphy. |n Class-AB service the plate 
dissipation rating is 1500 watts. 


Suppressor Operation - The rated dissipation of 
the suppressor is 25 watts. Suppressor current 
will be zero or very nearly zero for all typical 
operating conditions specified. The 5CX1500A 
has been designed for zero voltage operation of 
the suppressor grid for most applications. 


High Voltage - The 5CX1500A operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating 
precautions must be followed. Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlocking switches to open the 
primary circuits of the power suppliies and to 
discharge high voltage condensers whenever 
access doors are opened. Interlock switches 
must not be bypassed or "cheated" to allow 
operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 
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